Purpose: To compare visual outcomes of two newly developed monofocal intraocular lenses (IOLs) (I-Stream H and CT Lucia 211P) implanted in patients undergoing surgery for senile cataract. Methods: This prospective, comparative, single-center, randomized study included 94 eyes of 94 patients undergoing cataract surgery. Patients were randomized to receive the implantation of I-Stream H IOL (Group 1) or CT Lucia 211P IOL (Group 2). Each patient underwent a complete ocular examination before (V0), 1 month (V1), 3 months (V2) and 6 months (V3) after surgery, including visual acuity testing, objective refraction, slit-lamp biomicroscopy, contrast sensitivity testing and visual function index questionnaire (VF-14). Results: After surgery, a significant increase of best-corrected visual acuity (BCVA), CS and VF-14 and a significant decrease of SE were detected in both groups at each time point compared to baseline (always p<0.01). No significant differences in the postoperative increase of BCVA (p=0.12), CS (p=0.21) and VF-14 (p=0.31) and decrease of SE (p=0.08) were detected comparing patients from Group 1 and Group 2 at V3. Mean and median prediction error, as well as absolute prediction error values, did not significantly differ between the two groups (p>0.05). Eyes with an actual refraction within 0.25, 0.50 and 1 D were 53.1%, 85.1% and 100% for Group 1 and 55.3%, 87.2% and 100% for Group 2 (p>0.05). Conclusion: I-Stream H and CT Lucia 211P allowed a satisfied recovery of visual function after senile cataract surgery; both IOLs were shown to have similar outcomes of visual performance.
Introduction
Senile cataract is a progressive opacification of the crystalline lens occurring in the elderly and determining a significant decrease of vision. 1 Nowadays, surgery is able to restore vision and improve quality of life. Significant advances have been developed in the last years in this field with the development of new phacoemulsification devices and intraocular lenses (IOLs) aiming at improving outcomes while reducing intra-and post-operative complications. 2 With modern cataract surgery, the aim of IOL implantation is not only to reach the post-operative planus target but also to decrease spherical aberration and ultraviolet retinal toxicity and to improve contrast sensitivity (CS). Factors involved in the IOL selection are mainly related to patient's characteristics, such as age, expectations, lifestyle, work and hobbies. 3 In the European market, monofocal IOLs still represent the most used ones in the current surgical practice, mostly due to their lower cost compared to premium IOLs. Another reason is related to a lower rate of visual disturbances since neuroadaptation is rapid, and patients are almost immediately comfortable with their postoperative vision. 4 I-Stream H (MD Tech, Casoria, Italy) and CT Lucia 211P (Carl Zeiss Meditech, Jena Germany) are two newlycommercially monofocal IOLs. The former IOL is hybrid since it consists of both acrylic hydrophilic (Benz IOL 25, Benz Research & Development, Sarasota, FL, USA) and hydrophobic co-polymers. The new polymer of 2-Hydroxyethylmethacrylate and 2-Ethoxyethylmethacrylate was specifically developed for IOL in order to obtain a combination of elasticity and tensile strength that allows the lens to return to its original shape and optical properties in an extremely short time. The lens geometry is aspheric biconvex with a 360°square edge.
The latter IOL is made with ultra-high-purity hydrophobic acrylic material with a heparin-coated surface and the C-loop shape allows easy centering in the capsular bag. The optic design is monofocal spheric.
Since to date, no clinical data are available about the visual performance of both IOLs, the purpose of this study was to compare the visual outcomes of I-Stream H and CT Lucia 211P in the setting of senile cataract surgery.
Methods
Consecutive patients with senile cataract undergoing surgery at the Ophthalmology Unit of University Magna Graecia of Catanzaro (Italy) from January 2018 to January 2019 were enrolled in this comparative, randomized prospective study. The study was performed in accordance with the ethical standards stated in the 1964 Declaration of Helsinki and was approved by the local Ethics Committee (Comitato Etico Regione Calabria Sezione Area Centro). Informed consent was obtained from all subjects before the enrollment in the study.
Inclusion criteria were: good pupil dilatation (at least 6.5 mm), nuclear or cortico-nuclear cataract classified as grade 3 according to the Lens Opacities Classification System III scale and a range of IOL from 5 to 30 diopters (D). ). This chart is designed to measure CS at low spatial frequencies and is known to be very reliable. Testing distance was 1 m with the patient's best optical correction for this distance.
6,7 The subject's score was the logarithmic CS corresponding to the last triplet in which at least 2 out of 3 letters were correctly identified. The VF-14 is a questionnaire specifically designed to measure functional impairment due to cataract consisting of 18 questions covering 14 aspects of visual function. The questionnaire shows high internal consistency and is a reliable, valid instrument providing information not conveyed by visual acuity or general health status measures. 8, 9 IOL power and predicted postoperative refraction were calculated by using the Barrett Universal II formula preinstalled on the IOL-Master 700 (Software version 1.8, Carl Zeiss Meditech, Jena Germany). Company-labeled A-constant was 118.7 and 119.8 for I-Stream H and Lucia 221P, respectively.
Eyes of patients included in the study were randomly selected to be implanted with I-Stream H IOL (Group 1) or CT Lucia 211P one (Group 2). Surgical procedures were performed by one experienced high-volume surgeon (V.S.) using the same phacoemulsification device (Stellaris, Bausch&Lomb, Rochester, NY, USA) and the phacochop technique. IOL insertion was done using a standard injector through a clear corneal superior incision (2.5 mm).
Statistical analysis was run using SPSS software version 19.0 (SPSS Inc., Chicago, Illinois, USA). Continuous variables were examined for normal distribution using the Kolmogorov-Smirnov test. Analysis of changes in parametric variables before and after surgery in the same groups was ±1.06 at V0 vs −0.44±0.54 at V3) were detected in both groups at each time point compared to baseline (always p<0.01). No significant differences in the post-operative increase of BCVA (p=0.12), CS (p=0.21) and VF-14 (p=0.31) and decrease of SE (p=0.08) were detected comparing patients from Group 1 and Group 2 at V3 (Table 2) . Mean and median prediction error values were, respectively, 0.3±0.6 D and −0.4 for Group 1 and 0.2±0.5 and −0.3 for Group 2 (p>0.05). Similarly, absolute prediction error was 0.6±0.5 and 0.5 for Group 1 and 0.7±0.5 and 0.6 for Group 2 (p>0.05). Eyes with an actual refraction within 0.25, 0.50 and 1.00 D were 53.1%, 85.1% and 100%, respectively, in Group 1; in Group 2 percentage was 55.3%, 87.2% and 100%, respectively. No significant difference was recorded between the two groups (p>0.05). During the entire followup period, none of the following complications (intraocular pressure spikes, IOL tilting or dislocation, posterior capsule opacification, long-lasting corneal edema, inflammatory or infective events) have been recorded in both groups.
Discussion
Visual impairment due to cataract still remains the leading cause of blindness in middle-and low-income countries, accounting for half cases of blindness. [10] [11] [12] On the contrary, in developed countries where cataract surgery is the most performed surgical procedure, this type of visual impairment is responsible for only 5% of blindness cases.
13,14
The choice of the type of IOL implanted during cataract surgery depends upon patient's characteristics and expectations, surgeon preferences and settings (private Clinic vs Public Hospital). Overall, monofocal IOLs still represent the most implanted ones due to economic issues, good tolerability and poor/null contraindications. 4 The present study aimed at comparing the visual performance of two newly-developed monofocal IOLs (I Stream H and CT Lucia 211P) implanted in patients with senile cataract. Visual performance was evaluated in the study through the testing of visual acuity, post-operative actual refraction, prediction error, CS and VF-14, a questionnaire specific for functional impairment secondary to cataract. Overall, all parameters improved significantly 1 month after surgery and this trend was maintained approximately unchanged over the entire study duration. Almost the totality of patients achieved a refractive This preliminary study validates the visual performance of either I-Stream H and CT Lucia 211P, and highlights their good profile of safety. This is a crucial aspect to consider when evaluating a new medical device introduced into the market.
The present study is preliminary and suffers from some limitations, including the small number of patients and the relatively short period of follow-up. However, an implementation of present data with a larger sample size and a longer follow-up is currently ongoing at our Institution to try to provide further evidence in this field.
In conclusion, I-Stream H and CT Lucia 211P allowed a satisfied recovery of visual function after senile cataract surgery with a good profile of safety. In addition, both IOLs were shown to have similar outcomes of visual performance. 
